Oleic acid enhances ACh receptor currents by activation of Ca2+/calmodulin-dependent protein kinase II.
Oleic acid, a cis-unsaturated free fatty acid, is proposed to be involved in the protein kinase C (PKC) activation pathway. Its biological actions, however, have not been well-characterized. We examined the effects of oleic acid on acetylcholine (ACh)-gated channel currents using Torpedo nicotinic ACh receptors expressed in Xenopus oocytes. Oleic acid (10 microM) enhanced the currents, reaching a maximum (140%) 20 min after treatment, while no enhancement was observed in Ca(2+)-free extracellular solution. The current potentiation by oleic acid was not inhibited by PKC inhibitors such as PKCI or GF109203X. Furthermore, oleic acid potentiated the currents in mutant ACh receptors lacking potential PKC phosphorylation sites. In contrast, the potentiation was fully inhibited by a CaMKII inhibitor, KN-62. These results strongly suggest that oleic acid potentiates ACh receptor currents by activation of calmodulin-dependent protein kinase II (CaMKII), independent of the PKC pathway.